Turkish Journal of Zoology
Volume 40

Number 3

Article 7

1-1-2016

Epigean amphipod fauna of Gönen Stream (western Anatolia,
Turkey), with the description of Gammarus gonensis sp. nov.
MURAT ÖZBEK

Follow this and additional works at: https://journals.tubitak.gov.tr/zoology
Part of the Zoology Commons

Recommended Citation
ÖZBEK, MURAT (2016) "Epigean amphipod fauna of Gönen Stream (western Anatolia, Turkey), with the
description of Gammarus gonensis sp. nov.," Turkish Journal of Zoology: Vol. 40: No. 3, Article 7.
https://doi.org/10.3906/zoo-1507-30
Available at: https://journals.tubitak.gov.tr/zoology/vol40/iss3/7

This Article is brought to you for free and open access by TÜBİTAK Academic Journals. It has been accepted for
inclusion in Turkish Journal of Zoology by an authorized editor of TÜBİTAK Academic Journals. For more
information, please contact academic.publications@tubitak.gov.tr.

Turkish Journal of Zoology
http://journals.tubitak.gov.tr/zoology/

Research Article

Turk J Zool
(2016) 40: 336-344
© TÜBİTAK
doi:10.3906/zoo-1507-30

Epigean amphipod fauna of Gönen Stream (western Anatolia, Turkey),
with the description of Gammarus gonensis sp. nov.
Murat ÖZBEK*
Department of Hydrobiology, Faculty of Fisheries, Ege University, Bornova, İzmir, Turkey
Received: 22.07.2015

Accepted/Published Online: 08.01.2016

Final Version: 07.04.2016

Abstract: Gönen Stream, which is about 134 km in length, arises from the Ida Mountains near Balıkesir and flows out near Misakça to
the Sea of Marmara. In order to determine the freshwater amphipod species of Gönen Stream, 8 seasonal samplings were conducted
between June 2010 and June 2012. Samplings were made at 16 stations located between the upper and lower parts of the stream. As a
result of the study, 3 amphipod species were found, one of which is new to science: Gammarus gonensis sp. nov. The newly described
species belongs to the Gammarus pulex-group. Gammarus gonensis resembles G. uludagi G. Karaman, 1975 by having long curled setae
on the second gnathopods of the males. It differs from G. uludagi by having many long setae along the anterior margins of pereopods 5
to 7 in both sexes, and by having less setose peduncular segments of antenna 2. Some other characteristic features of the newly described
species are also discussed, and detailed drawings of the extremities of holotype and allotype specimens are presented.
Key words: Gammarus, new species, freshwater, Gönen, Turkey

1. Introduction
Among the various amphipod genera, Gammarus is
probably the genus with the highest number of epigean
freshwater taxa (Karaman and Pinkster, 1977). The genus
is widely distributed, centered in Europe but extending to
China and North America; the genus also includes taxa in
coastal marine waters (Vainola et al., 2008). The amphipod
fauna of Turkish freshwaters has been the object of intensive
studies by several scientists. The pioneering study on
the subject was that of Vávra (1905), which included the
description of Gammarus argaeus Vávra, 1905 from Erciyes
Mountain, Kayseri Province. Between 1905 and today, many
scientists have studied the amphipod species inhabiting
the freshwaters of Turkey. To date, a total of 95 amphipod
species have been reported from the inland waters of
Turkey; of them, 40 belong to the genus Gammarus. The 2
most recently identified species, Gammarus baysali Özbek
et al., 2013 and Gammarus katagani Özbek, 2012, were
described from Cumayanı Cave in Zonguldak Province and
from Kütahya Province, respectively.
In the present paper, the author presents the amphipod
fauna of Gönen Stream and identifies the new species
Gammarus gonensis sp. nov., which is endemic to Turkey.
Morphological descriptions of the holotype and allotype
specimens, as well as detailed drawings of the extremities,
are presented.
* Correspondence: ozbekm71@yahoo.com
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2. Materials and methods
Gönen Stream, which has a length of 134 km, arises from
the Ida Mountains near Balıkesir and flows out near
Misakça to the Sea of Marmara (Figure 1). In order to
determine freshwater amphipod species of Gönen Stream,
8 seasonal samplings were conducted between June 2010
and June 2012. Sampling was carried out at 16 stations
located between the upper and lower parts of the stream.
Amphipod samples were collected from different parts
of the stream by a hand-net and a kick-net, disturbing
the substrate. Collected samples were investigated and
dissected under an Olympus CX31 stereomicroscope, and
then they were photographed with a mounted Olympus
Camedia C-5060 digital camera.
A LaPazz WP8060 digitizer board was connected via
USB port, and a standard inking pen from LaPazz was
used to digitally draw the photographed extremities.
All specimens are deposited in the Museum of the
Faculty of Fisheries, Ege University, İzmir, Turkey (ESFM).
3. Results
Three amphipod species were found, one being new to
science: Gammarus gonensis sp. nov. The newly described
species belongs to the Gammarus pulex-group. The remaining
species are Gammarus uludagi Karaman, 1975 and a corophiid
amphipod, Chelicorophium curvispinum (Sars, 1895).
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Figure 1. Geographical position of Gönen Stream and the sampling localities.

C. curvispinum was found at 3 stations (stations 2, 6,
and 7) in Gönen Stream. Gammarus gonensis sp. nov. and
G. uludagi were found at 13 stations in Gönen Stream as
accompanying species to each other. They were sampled
in all of the sampling seasons between June 2010 and June
1012.
Gammarus gonensis sp. nov. (Figures 2–7)
Material examined: Holotype male, 11.4 mm (ESFMMALI/12-01), collected with a fine-mesh hand-net in
Gönen Stream, Balıkesir Province, northwestern Anatolia
(39°48′32″N, 27°14′12″E), 22.vi.2011. – Paratypes: allotype
female, 9.0 mm (ESFM-MALI/12-02), same data as
holotype. Many males and females (ESFM-MALI/12-03),
same data as holotype. All specimens were fixed in 70%
ethanol in the field. The material is deposited in the
Museum of the Faculty of Fisheries, Ege University, İzmir,
Turkey (ESFM).
Diagnosis: A medium-large species. Similar to G.
uludagi G. Karaman, 1975 except for having many long
setae along the anterior margins of pereopods 5–7 in both
sexes, having longer antenna 1, and having less setose
peduncular segments of antenna 2.

Figure 2. Habitus of Gammarus gonensis sp. nov. Holotype male.

Description of male (Figures 2, 3A–3M, 4A–4F, 5A–
5E): Head (Figure 2): Inferior antennal sinus deep. Eyes
ovoid, as long as the diameter of first peduncle segment of
antenna 1.
Antenna 1 (Figure 3J): Shorter than half of the body
length; peduncular articles 1–3 have a length ratio of
1:0.75:0.50; setation weak, peduncular segments bear a few
distal setae shorter than the diameter of the segment where
they are implanted; article 1 stout; primary flagellum with
35 articles; accessory flagellum with 4 articles.
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Figure 3. Gammarus gonensis sp. nov. Holotype male. A, maxilla 2; B, left maxilla; C, right maxilla 1; D, lower lip 2;
E, upper lip; F, maxilliped; G, left mandible; H, right mandible; I, antenna 2; J, antenna 1; K, uropod 3; L, telson; M,
epimeral plates.
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Figure 4. Gammarus gonensis sp. nov. Holotype male. A, gnathopod 1; B, gnathopod 2; C, palm
of gnathopod 2 (inner side); D, palm of gnathopod 1 (inner side); E, pereopod 3; F, pereopod 4.

Figure 5. Gammarus gonensis sp. nov. Holotype male. A, pereopod 5; B, pereopod 6; C, pereopod
7; D, uropod 1; E, uropod 2.
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Figure 6. Gammarus gonensis sp. nov. Allotype female. A, uropod 3; B, gnathopod 1; C, telson;
D, epimeral plates; E, antenna 1; F, antenna 2; G, gnathopod 2.

Antenna 2 (Figure 3I): Gland cone straight, almost
attaining the distal end of third peduncle segment; fourth
peduncular segment as long as the fifth peduncular
segment; ventral margins of both peduncular segments
armed with 4–5 groups of setae much shorter than the
diameter of the segment on which they are inserted; setae
on dorsal side of the peduncular segments are shorter;
flagellum comprises up to 13 segments; flagellar segments
slightly swollen; calceoli present on first to eighth segments.
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Left mandible (Figure 3G): Incisor with 5 teeth;
lacina mobilis with 4 dentitions; molar triturative; second
article of palp bears 13 setae; third segment armed with
27 D-setae, 5 E-setae, 1 group of A-setae, and 1 group of
B-setae; C-setae absent.
Right mandible (Figure 3H): Incisor 4-dentate, lacina
mobilis bifurcate.
Maxilla 1 (Figures 3B and 3C): Inner plate with 19
plumose setae, outer plate with 10 serrated spines, article
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Figure 7. Gammarus gonensis sp. nov. Allotype female. A, pereopod 3; B, pereopod 4; C,
pereopod 5; D, pereopod 7; E, pereopod 6.

2 of palp with 10 sharp spines and 2 stiff setae; article 2 of
right palp stout, with 6 blunt spines in distal part and 1 stiff
seta on outer margin.
Lower lip (Figure 3D): Inner lobe absent.
Upper lip (Figure 3E): Convex, with minute setae on
distal part.
Maxilla 2 (Figure 3A): Inner plate with a diagonal row
of 17 plumose setae.
Maxilliped (Figure 3F): Inner plate with 3 apical spines
and 1 subapical spine, outer plate with a row of 12 spines
on medial margin and 7 pectinate apical setae.
Coxal plate 1 (Figure 4A): Dilated on distal margin,
with 4 setae on the anterodistal margin and 1 seta on
posterodistal margin.
Coxal plates 2 and 3 (Figures 4B and 4E): Subrectangular,
coxal plate 2 with 3 short setae on anterodistal corner and
1 seta on posterodistal corner. Coxal plate 3 with 3 short
setae on anterodistal corner and 1 seta on posterodistal
corner.

Coxal plate 4 (Figure 4F): Ventral margin of coxal plate
4 almost flat with 3 setae on anteriodistal corner and 6
setae on posterior margin.
Coxal plates 5–6 (Figures 5A, 5B): Bilobate. Anterior
lobe of coxal plate 5 small with 1 seta, posterior lobe with 8
setae on posterodistal corner. Coxal plate 6 with 4 setae on
posterodistal corner. Coxal plate 7 (Figure 5C) with 5 setae
on posterior margin. Coxal gills 2–7 present.
Gnathopod 1 (Figures 4A, 4D): Basis with long setae
(up to 2.0 times longer than the diameter of the segment)
on both anterior and posterior margins; carpus and
propodus elongate; propodus with 2 groups of setae on
anterior margin, palm oblique, bearing 1 blunt median
spine and 5 (3 + 2) palmar angle spines in addition to
some small spines on posterodistal margin of the segment;
dactylus with 1 seta on its outer margin.
Gnathopod 2 (Figures 4B and 4C): Basis with long setae
(up to 2.2 times longer than the diameter of the segment)
on anterior and posterior margins; anterior margin of
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carpus with 3 groups of setae; propodus subrectangular,
with long curled setae on anterior margins; median spine
present, with 5 spines on posterodistal margin; dactylus
with 1 seta on outer margin. Inner side of the propodus
bears many groups of long curled setae.
Pereopod 3 (Figure 4E): Slender; anterior and
posterior margins of basis bear many long setae (up to 2
times longer than the diameter of the segment); merus and
carpus densely setose along their posterior margins (some
of them curled), dactylus with 1 serrated seta on outer
margin and 2 setae at joint of unguis.
Pereopod 4 (Figure 4F): Slender; anterior and posterior
margins of basis with many long setae; posterior margins
of merus and carpus bear many groups of long setae, but
they are shorter than those of pereopod 3 and not curled;
dactylus with 1 serrated seta on outer margin and 2 setae
at joint of unguis.
Pereopods 5–7 (Figures 5A–5C): Subequal in length;
basis of pereopod 5 is subrectangular; bases of pereopods
6 and 7 are quadrangular and relatively elongated, anterior
margins with 3–6 short spines, posterior margins with
12–13 short setae; articles 4–6 slim, with 2–4 groups of
spines on anterior and posterior margin of each segment;
anterior margin of segment 3 with 4–7 groups of setae;
setae are as long as or slightly longer than the diameter of
the ischium; dactylus with 1 seta on outer margin and 2
setae at joint of unguis.
Epimeral plates 1–3 (Figure 3M): Epimeral plate 1 with
5 setae on anterior corner; epimeral plate 2, posterodistal
corner is rectangular or slightly pointed, with 2 spines and
3 short setae on anteroventral margin; epimeral plate 3,
posterodistal corner slightly pointed (never in the form of
a sharp hook), with 4 spines on anteroventral margin.
Pleopods 1–3: Subequal; peduncle with some setae,
bearing 2 retinacula accompanied by a few setae; rami
with about 19 segments, fringed with plumose setae.
Urosomites 1–3 (Figure 2): Almost flat; each urosomite
bears a dorsomedian and 2 dorsolateral groups of
armaments on their posterior margins. The dorsolateral
groups of first and second urosomites consist of 5 setae
and a spine with 4–5 setae, respectively. The dorsomedian
group of urosomite 1 consists of 6 setae, while that of
urosomites 2 and 3 bear 2 spines and 4–5 longer setae.
Uropod 1 (Figure 5D): Peduncle longer than rami, with
1 spine on the base and 2 spines on outer margin; inner
margin with 2 distal spines; outer ramus slightly shorter
(about 0.9 times as long as inner ramus) than inner ramus,
with 4 spines on inner margin; inner ramus with 3 spines
on inner margin and 1 spine on outer margin.
Uropod 2 (Figure 5E): Peduncle with 1 and 2 marginal
spines on inner and outer margin, respectively, in addition
to 2 distal spines; outer ramus a little shorter than inner
ramus (about 0.86 times as long as inner ramus); outer
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ramus with 1 spine on inner margin; inner ramus with 3
spines on outer margin and 1 spine on inner margin.
Uropod 3 (Figure 3K): Peduncle with 4–6 distal spines
with 2 groups of long (as long as the diameter of the
peduncle) setae on outer margin; inner ramus distinctly
shorter than outer ramus (about 0.7 times as long as
outer ramus), with 2 lateral spines on outer margin and
many plumose setae on outer and inner margins; article
1 of outer ramus with 4 groups of spines on outer margin
together with many simple setae; inner margin with many
plumose setae, first segment of outer ramus bears 3–4
distal spines, article 2 shorter than the adjacent spines.
Telson (Figure 3L): Deeply cleft; each lobe with 1 distal
spine together with 5–6 longer distal setae; each lobe has
2 groups of setae on outer margin and 1 group of setae
on inner margin; the length of distal and lateral setae can
be about 0.9 times and 0.3 times as long as the length of
telson, respectively.
Female (Figures 6A–6G and 7A–7E): Antenna 1 (Figure
6E): Peduncle segments with few short setae shorter than
diameter of the segment where they are implanted; primary
flagellum with 26–27 segments; accessory flagellum with 3
segments.
Antenna 2 (Figure 6F): Peduncle segments bear some
groups of short setae on dorsal margin; setae on ventral
margins almost 1.7 times as long as the diameter of the
segment where they are implanted; primary flagellum with
12–13 segments; the setation of flagellar segments is not
flag-like and the segments are not swollen; calceoli absent.
Gnathopod 1 (Figure 6B): Basis with 9 and 17 long
setae on both anterior and posterior margins, respectively;
setae can be up to 2 times longer than the diameter of
basal segment on anterior margin, and those on posterior
margin up to 3 times longer than the diameter of the
segment; propodus ovate with 3 groups of setae on anterior
margin, palm not as oblique as that of male, with 4 spines
on posterior corner, dactylus with 1 seta on outer margin.
Gnathopod 2 (Figure 6G): Carpus and propodus
elongate, propodus subrectangular, medial palmar spine
absent, bearing 3–4 spines on posterior corner and some
spines on inner margin.
Pereopods 3–7 (Figures 7A–7E): Pereopods 3–4 have
similar setation to those of male; pereopods 5–7 more
setose than those of male.
Uropod 3 (Figure 6A): Inner ramus shorter than outer
ramus (about 0.7 times as long as outer ramus); inner
ramus with 1 spine on outer margin and 3–5 plumose setae
on inner and outer margins; article 2 of outer ramus longer
than the spines on distal part of first article; inner margin
of outer ramus with some simple setae; outer margin of
outer ramus with 4 groups of spines accompanying some
simple setae longer than the spines. Oostegites are broad,
ovate, and occur on pereopods 2 to 5.
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Etymology: The epithet gonensis is derived from the
name of the type locality, Gönen, Balıkesir Province,
northwestern Turkey.
Habitat: Specimens were sampled from pebbly-gravely
zones of Gönen Stream with rich aquatic vegetation. The
new species is known from Gönen Stream only.
4. Discussion
Chelicorophium is the only corophiid genus found in
the Ponto-Caspian area that includes freshwater species.
The genus is represented by 11 species, in addition to C.
curvispinum, which was designated as the type species of
the genus (Bousfield and Hoover, 1997). C. curvispinum is
one of the most successful immigrant amphipod species,
and many reports have been made about its invasive route
using man-made channels in European rivers (bij de Vaate
et al., 2002). The species has already reached the Baltic
Sea using the waterways in East Europe and has been
transported to Great Britain in ship ballast water (Gallardo
and Aldridge, 2013).
To date, 8 corophiid species have been reported from
Turkey. Of these, only C. curvispinum and C. orientale have
been reported from fresh or brackish water lakes of Turkey
(Ustaoğlu et al., 1998; Sarı et al., 2001). In previous studies,
C. curvispinum was reported from Eğirdir Lake, which
is one of the southernmost points of its distribution area
(Özbek and Ustaoğlu, 2005). The species was also reported
from Apolyont Lake, located south of the Sea of Marmara
(Özbek et al., 2004).
G. uludagi was identified from Uludağ Mountain,
Bursa Province, by G Karaman in 1975. The species is
distributed mainly in the western part of Anatolia, and
there are some records from the mentioned area (Karaman
and Pinkster, 1977; Özbek and Ustaoğlu, 1998). There is

only one record of this species outside of Turkey, from
Lesbos Island, Greece (Karaman and Pinkster, 1977). G.
uludagi was recently reported from 12 localities in the
area of Kazdağları (Ida Mountains) (Şirin et al., 2009). The
authors mentioned that G. uludagi was the only species
in the investigated area; there were no other Gammarus
species present.
The newly described species resembles G. uludagi, G.
topkarai, and G. agrarius by having curled setae on the
inner surface of the propodus of gnathopod 2 in males. It
differs from G. agrarius by the shape of the epimeral plates,
by having not-elevated urosome segments, and by having
setose anterior margins of pereopods 5 to 7. G. gonensis
differs from G. topkarai by the shape of the third epimeral
plate and by having less setose peduncular segments of
antenna 2.
Variability: Apart from the usual variability
encountered in the Gammarus pulex-group (Karaman
and Pinkster, 1977), it was observed that the number of
flagellar segments of antenna 1 changes between 27 and 36.
The ratio of endopod versus exopod in uropod 3 is slightly
variable; in the studied population this ratio changes from
0.65 to 0.70.
Nomenclatural acts: This work and the nomenclatural acts
it contains have been registered in ZooBank. The ZooBank
Life Science Identifier (LSID) for this publication is: http://
zoobank.org/urn:lsid:zoobank.org:pub:A67AC175-A94B4F6A-93BCAE78DBBD4646
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